Factors in the global assimilation of collaborative information technologies: an exploratory investigation in five regions by Bajwa, D S et al.
University of Zurich
Zurich Open Repository and Archive
Winterthurerstr. 190
CH-8057 Zurich
http://www.zora.uzh.ch
Year: 2008
Factors in the global assimilation of collaborative information
technologies: an exploratory investigation in five regions
Bajwa, D S; Lewis, L F; Pervan, G; Lai, V S; Munkvold, B E; Schwabe, G
Bajwa, D S; Lewis, L F; Pervan, G; Lai, V S; Munkvold, B E; Schwabe, G (2008). Factors in the global
assimilation of collaborative information technologies: an exploratory investigation in five regions. Journal of
Management Information Systems (JMIS), 25(1):131-165.
Postprint available at:
http://www.zora.uzh.ch
Posted at the Zurich Open Repository and Archive, University of Zurich.
http://www.zora.uzh.ch
Originally published at:
Journal of Management Information Systems (JMIS) 2008, 25(1):131-165.
Bajwa, D S; Lewis, L F; Pervan, G; Lai, V S; Munkvold, B E; Schwabe, G (2008). Factors in the global
assimilation of collaborative information technologies: an exploratory investigation in five regions. Journal of
Management Information Systems (JMIS), 25(1):131-165.
Postprint available at:
http://www.zora.uzh.ch
Posted at the Zurich Open Repository and Archive, University of Zurich.
http://www.zora.uzh.ch
Originally published at:
Journal of Management Information Systems (JMIS) 2008, 25(1):131-165.
Factors in the global assimilation of collaborative information
technologies: an exploratory investigation in five regions
Abstract
The diffusion of innovation theory is deployed to investigate the global assimilation of collaborative
information technologies (CITs). Based on the concepts of IT acquisition and utilization, an assimilation
framework is presented to highlight four states (limited, focused, lagging, and pervasive) that capture
the assimilation of conferencing and groupware CITs. Data collected from 538 organizations in the
United States, Australia, Hong Kong, Norway, and Switzerland are aggregated and analyzed to explore
assimilation patterns and the influence of decision-making pattern, functional integration, promotion of
collaboration, organization size, and IT function size on the assimilation of CITs. Although most of
these factors influence assimilation of CITs from nonadoption to a state of limited assimilation, and
from limited assimilation to a state of pervasive assimilation, they may not be critical when assimilation
of CITs deviates from the expected path. The implications of our findings are discussed for practice and
research on assimilation of CITs.
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aBStract: the diffusion of innovation theory is deployed to investigate the global 
assimilation of collaborative information technologies (cIts). Based on the concepts 
of It acquisition and utilization, an assimilation framework is presented to highlight 
four states (limited, focused, lagging, and pervasive) that capture the assimilation of 
conferencing and groupware cIts. Data collected from 538 organizations in the united 
States, australia, hong kong, Norway, and Switzerland are aggregated and analyzed to 
explore assimilation patterns and the influence of decision-making pattern, functional 
integration, promotion of collaboration, organization size, and It function size on the 
assimilation of cIts. although most of these factors influence assimilation of cIts 
from nonadoption to a state of limited assimilation, and from limited assimilation to 
a state of pervasive assimilation, they may not be critical when assimilation of cIts 
deviates from the expected path. the implications of our findings are discussed for 
practice and research on assimilation of cIts.
key worDS anD phraSeS: collaborative information technologies, information technol-
ogy adoption, information technology assimilation, information technology diffusion, 
information technology innovations.
coLLaBoration haS aLwayS Been important to orGanizationS. Many researchers have 
recognized the need for people to collaborate in order to sustain innovation in orga-
nizations [5, 7, 46]. Broadly, collaboration can be defined as people (within or across 
organizations) interacting, communicating, and working together to accomplish tasks. 
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with the commercialization of the Internet, collaboration has taken a new meaning. 
Many organizations have been attempting to capitalize on internal economies of scale 
and scope and on their ability to collaborate with business units and manufacturing 
facilities to develop better products and services [16]. traditional hierarchal organiza-
tions have given way to flatter, more agile, and increasingly networked structures that 
rely more on decentralized authority and teamwork to accomplish tasks. the ability 
to create, store, disseminate, and utilize information, knowledge, and expertise has 
become a primary way for organizations to compete [19]. Not only do modern organiza-
tions collaborate internally, they are increasingly adopting web-enabled technologies 
to enhance interorganization collaboration upstream in their value chains [20] and 
with downstream entities to gain a competitive advantage. the use of information 
and communication technologies (Icts) to engage customers in designing products 
and services is fairly popular, especially in organizations operating in knowledge-
intensive industries [8].
thus, collaboration is not only necessary in modern organizations, it is viewed 
as a critical success factor in achieving a sustainable competitive advantage. as the 
information technology (It) tools to support groups continue to emerge and become 
available to end users in organizations, we are likely to witness increasing emphasis 
on collaboration and virtualization of work. the world Bank, for example, relies 
extensively on collaborative information technologies (cIts) to share information 
and development knowledge. By 2002, the organization was using 50 high-speed 
videoconferences daily to reach 100–150 sites worldwide. It had 37 distance learn-
ing centers, 875 distance learning conferences, and 110 communities of practice to 
enable global virtual teamwork. the world Bank has also successfully deployed 
intranets for real-time collaboration and extranets to enhance outreach to clients and 
other stakeholders. thus, cIts have not only been able to provide the world Bank 
with a competitive advantage, they have been instrumental in cutting costs and make 
the organization flatter, more flexible, and more networked [29].
the emphasis on collaboration (intra- or interorganization, virtual or face-to-face, 
synchronous or asynchronous) in organizations, coupled with the availability of It 
tools to support collaboration, has spawned many investigations from practitioners and 
academic researchers. however, the majority of these endeavors (at least in the It/IS 
[information systems] literature) have focused on individuals and groups engaged in 
collaboration. Organization-level investigations have been scarce and global studies 
have been practically nonexistent. In this paper, we report on a global investigation 
to explore the assimilation of cIts at the organization level in the united States, 
australia, hong kong, Norway, and Switzerland. unlike previous organization-level 
studies that have focused on a limited subset of It tools to support collaboration in 
a specific region of the globe, our study extends prior research by having a broader 
focus as we explore many cIts, including e-mail, teleconferencing, videoconferencing, 
data conferencing, web-based tools, proprietary groupware, and electronic meeting 
systems. Extending on It innovation research, we propose a framework to assess the 
assimilation of these cIts and then use the framework to explore factors related to 
the assimilation of cIts in five collective global regions.
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Background
it attriButeS aS orGanizationaL variaBLeS in empirical investigations have been widely 
researched. approaches regarding how to conceptualize It as an organization variable 
have varied with the objectives of past research investigations. using a categorical 
approach of conceptualizing It has the advantage of focusing on a specific It cat-
egory/attribute under investigation [37]. Such an approach has been fairly popular to 
study a “class” of systems. For example, many investigations have examined specific 
Its such as enterprise resource planning (Erp) systems (for a review, see [9]), group 
support systems (GSS) (for a review, see [13, 14]) decision support systems (DSS) 
(for a review, see [2]), and cIts [24, 31, 44, 45]. Our research focuses on this last 
category of systems and our lens is on many Its that have the capability to support 
different types of collaborative environments.
what constitutes a cIt can be debated because various tools on the marketplace 
provide software functionality to support a wide range of different tasks in collabora-
tive environments. traditionally, It support for collaboration was designed to improve 
performance of group members or teams by supporting communications, interactions, 
and the flow of information and expertise. however, modern-day tools have the capa-
bilities not only to provide traditional support but also to support the computing needs 
of teams or groups engaged in accomplishing tasks or working on projects in different 
time/place scenarios. thus, many technologies can be labeled as cIts. to identify the 
myriad of collaboration tools on the market can be a challenging task. Moreover, even 
though many of them support specific collaboration tasks, integrated e-collaboration 
tools are beginning to emerge to support a range of functionality required to support 
tasks in collaborative efforts [32].
the cIts considered in the present study included e-mail, teleconferencing (au-
dio), videoconferencing (two-way audio and video), data conferencing (whiteboards, 
application sharing, data presentations, etc.), web-based tools (intranets, listservs, 
newsgroups, chat, message boards, etc.), proprietary groupware tools (Lotus Notes, 
IBM workgroup, IcL teamwarE Office, Novell Groupwise, etc.), and electronic 
meeting systems (GroupSystems, Meetingworks, teamFocus, etc.). Other tools to 
support collaboration have emerged since this study was initiated. the cIts for our 
study were identified after a review of the literature at the time of initiation of our 
research.
theoretical Foundations and research Framework
many reSearcherS have emphaSizeD the importance of collaboration for innovation (for 
a review, see [39]). Because innovation is the “development and implementation of new 
ideas by people who over time engage in transactions with each other” [46, p. 590], it 
is evident that collaboration is critical for innovation. Dougherty and hardly [7] also 
point to the notion that collaborative structures and processes (cross-functional teams, 
decision-making committees, and task forces) are important for sustained product in-
novations. It is therefore not uncommon that today innovations are often stimulated in 
GLOBaL aSSIMILatION OF cOLLaBOratIVE INFOrMatION tEchNOLOGIES     135
It-supported “collaboration rooms” where people can share visions, ideas, have easy 
access to information, and participate regardless of their rank [47]. researchers have 
also found that innovations can be successfully supported by It in remote collabora-
tions [39]. Given the importance of collaboration to innovate, the innovation diffusion 
theory can be a useful theoretical premise to investigate cIts.
according to rogers [38], innovation diffusion is a stage process that broadly consists 
of adoption and implementation. Since rogers’s widely referenced work, research-
ers have suggested deploying and even extending the innovation diffusion theory to 
investigate It evaluation, adoption, and implementation [10, 27].
For more than two decades, many researchers have applied innovation diffusion 
theory to study It adoption and implementation (see [15, 35]). From the standpoint of 
our research, we use the term IT assimilation to represent It diffusion. to be consistent 
with past terminology, firms that do not acquire Its will be labeled as nonadopters. 
according to Meyer and Goes, assimilation is “an organizational process that (1) is set 
in motion when individual organization members first hear of an innovation’s develop-
ment, (2) can lead to the acquisition of the innovation, and (3) sometimes comes to 
fruition in the organization’s full acceptance, utilization, and institutionalization” [30, 
p. 897]. Fichman provides a broader notion of assimilation, defining it as “the extent 
to which an organization has progressed through the assimilation lifecycle for a par-
ticular innovation stretching from initial awareness to full institutionalization” [11, p. 
430]. Our focus here is on the acquisition and utilization in It assimilation. typically, 
acquisition is a stage when a new It is introduced and becomes available to end users 
in an organization. Because most It assimilations follow the traditional “S-shaped” 
curve, cumulative assimilations lead to widespread acquisition and deployment of 
It over time. however, it must be noted here that some cIts may become widely 
available rather rapidly to end users (for example, e-mail, teleconferencing, intranets, 
etc.) while others may be introduced to a small proportion of organizational end users 
(for example, electronic meeting systems, proprietary groupware, videoconferencing, 
etc.) before becoming widely available. to capture these variations, we use the term 
availability to represent acquisition. thus availability is defined as the proportion of 
organizational end users for whom an It is available or accessible while utilization 
is defined as the extent to which an It is used. these definitions of availability and 
utilization help to capture variations in the two focal states in It assimilation patterns. 
we suggest a framework describing four possible It assimilation states based on It 
availability and utilization (see Figure 1). to simplify our framework, we consider 
only low and high levels of It availability and utilization.
Limited assimilation is typically characterized by low availability of a technology 
that is being used infrequently. the majority of the innovations typically transition 
from a state of nonassimilation to limited assimilation before possibly making a 
transition to other states. It must, however, be noted that there are some exceptions, 
and technologies such as wikipedia and instant messaging are widely available and 
could transition directly to other states. however, our assumption of transitioning 
from a state of nonassimilation to limited assimilation is valid for the cIts included 
in this study.
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Focused assimilation typically represents a state when It innovations may not be 
assimilated for widespread use throughout the organization. Instead, they are targeted 
at focused groups of end users who may utilize the assimilated It frequently (for 
example, computer-aided design [caD], computer-aided manufacturing [caM], 
GSS, etc.). thus, even when It availability may be low from the organization-level 
standpoint (i.e., available to a fewer proportion of end users), it may have high utili-
zation patterns.
Lagging assimilation is a state when an It is widely available but it is used infre-
quently. Its in this state are characterized by assimilation gaps where there is a lag 
between an It’s initial acquisition and widespread use (for example, computer-aided 
software engineering [caSE], relational database management systems, and fourth-
generation languages) [12]. while some assimilation gaps may be due to the presence 
of knowledge barriers and differences in perceived and actual benefits, there are some 
Its that are readily available to everyone in the organization (for example, spreadsheets, 
instant messaging, wikipedia, etc.) and yet they may not have widespread or high 
utilization levels organizationwide initially, and may therefore lag.
Pervasive assimilation is a state when an It is widely available and widely utilized 
(for example, telephone, e-mail, calendaring systems, Internet, etc.). Its in this as-
similation state provide significant support in accomplishing day-to-day collaborative 
tasks for all types of organizational end users. Based on the above framework, our 
perspective implies that the assimilation of an It in an organization can lead to different 
“end states” or “transitional states” as Its are made available and utilized. Figure 2 
shows the various paths that innovations can take as they assimilate in organizations 
between assimilation states.
Figure 1. It assimilation States
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For most types of It applications, the ideal scenario is to transition from nonassimi-
lation or nonadoption to limited assimilation and then to the pervasive assimilation 
state (as shown by the straight line arrows in Figure 2). passing through the limited 
assimilation state enables the organization to build experience with the technology 
through pilot projects, providing a basis for successful further assimilation throughout 
the organization [34]. For some Its, limited assimilation may simply become the end 
state.
It assimilations can also deviate from the expected path once they achieve limited 
status (as shown by dotted arrows in Figure 2). Some may transition from limited to 
lagging assimilation hopefully to transition to the pervasive assimilation state at a later 
stage. however, as shown in numerous examples in the literature [1, 12, 26], some 
Its may just not be able to transition from lagging to pervasive states due to various 
organizational, social, and technological factors. these Its may therefore retain their 
lagging status. Other options include transitioning from limited assimilation to focused 
assimilation. If this enables demonstrating potential benefits from expanded use of the 
technology, it is plausible that over time these Its may also become pervasive. thus, 
depending on the facilitating conditions or lack thereof, Its may exhibit different 
assimilation behaviors in organizations.
Factors Influencing It assimilation
From a preDiction StanDpoint, many FactorS can inFLuence assimilation of innovations. 
rogers [38] identified three categories of factors, including innovation characteristics 
(trialability, relative advantage, compatibility, observability, and complexity), social 
system characteristics (i.e., characteristics of individuals, group, organization, decision 
makers, innovation champions, and top management), and communication channels 
(internal or external). Several studies have explored innovation attributes and their 
influence on assimilation (see [4, 6, 10, 17, 25, 30, 36, 43]).
rogers’s [38] factor categories were further extended by kwon and Zmud [27], 
who synthesized It implementation and innovation diffusion research and identified 
Figure 2. It assimilation process
138     Bajwa Et aL.
five factor categories that may influence assimilation of It innovations. these include 
individual attributes (education, experience, resistance to change, etc.), task attributes 
(uncertainty, autonomy, type, etc.), technology attributes (complexity, compatibility, 
etc.), organization attributes (specialization, centralization, formalization, etc.), and 
environmental attributes (uncertainty, interorganizational dependence, etc.). while 
many studies have explored the influence of some of these factor categories on It 
assimilation (see [4]), their ability to appropriately predict innovative behavior of 
multiple technologies considered collectively at the organization level is uncertain 
[17]. Moreover, many It innovation studies in the past have provided inconclusive or 
contradictory results of innovation predictors. a review of 18 such studies from 1981 to 
1991 found that conclusive results were more likely when only those variables that are 
specific to the It under investigation are included in the study [10]. From the standpoint 
of organization-level assimilation of cIts, our study identified five factors that are 
likely to influence assimilation. these include decision-making patterns, functional 
integration, promotion of collaboration, organization size, and It function size.
Given the organic and mechanistic attributes of organizations, centralization can 
have a negative impact on innovation assimilation. there is already empirical evidence 
that organizations with more centralized decision-making patterns have a negative 
influence on the initiation and adoption of telecommunication technologies [17]. 
researchers have also provided convincing arguments that decentralized decision-
making patterns may in fact promote the proliferation of innovations [18]. From the 
cIt assimilation standpoint, decentralized decision making in organizations is likely 
to promote organization subunits and various user groups to experiment with and 
embrace collaboration tools to support group tasks.
a synthesis of the dichotomous arguments of organic versus mechanistic organiza-
tions also suggests that organic structures, characterized by decentralized decision mak-
ing, may need to be integrated cross-functionally. thus, organizations with integrated 
structures may use more extensive communication to coordinate activities than their 
mechanistic counterparts that are largely hierarchies characterized by bureaucracy 
with little integration between business functions [18]. From a cIt standpoint, the 
degree to which functional units in an organization are integrated is likely to influence 
availability and utilization. the interdependencies required to accomplish tasks create 
a greater need to acquire and use cIts for task-oriented collaboration.
promotion of collaboration by top echelons in the organization can also facilitate 
cIt assimilation. the arguments logically extend from the widely accepted notion 
than top management support, in terms of its participation and commitment, is critical 
in the implementation of It initiatives [21]. From a cIt assimilation standpoint, an 
argument can be made that top management must support such interactive environ-
ments if cIts are to be made widely available and utilized.
Finally, size-related factors (organization size and It function size) as antecedents 
of It assimilation have been widely investigated. while the rationale points to the fact 
that larger, resource-rich organizations are most likely to be able to afford the cost of 
innovations [6], the results from studies have been mixed. In some studies, a positive 
relationship has been detected between organization size and adoption [25, 42] and in 
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other studies no significant relationships have been found between organization size 
and It innovation behavior [17, 28, 36]. In the context of cIts, it is plausible that size 
(organization and It function) may not be a significant predictor of assimilation of 
some inexpensive cIts such as e-mail, audio conferencing, and some readily avail-
able web-based tools. On the other hand, size may significantly predict assimilation 
of relatively more complex and expensive cIts such as proprietary groupware and 
electronic meeting systems that require a significant amount of technical support.
although we provided a rationale for the inclusion of the factors in our research 
framework and may even have proposed directional associations, our intent here is 
not to formally test any hypotheses, but instead to collectively explore (1) patterns 
of assimilation of cIts in five global regions, (2) differences in the organizational 
factors between the organizations that have not assimilated cIts and those that have 
limited assimilation of cIts, and (3) differences in organizational factors between 
the four assimilation states.
Study Methodology
a Survey reSearch DeSiGn waS DeemeD appropriate to investigate cIt assimilation. the 
initial framework of our study was derived after discussions with four faculty that have 
been involved in research on It-enabled support for group work and It implementa-
tion research for over two decades. after the initial framework was developed, the 
approach to instrument development recommended by Sethi and king [40] and Straub 
[41] was deployed. the final instrument was developed after reviewing the literature to 
identify validated measures, formulating item measures, critically evaluating the item 
measures, and pilot testing using two experts (an executive director of the Society for 
Information Management [SIM] and a past cIO of a Fortune 100 organization).
Measures
Availability for each cIt cluster was measured by requiring respondents to indicate 
the proportion of end users to whom the specific cIt cluster was “accessible and avail-
able” in their organization. a five-point scale semantically anchored at the extremes 
and midway (1 = no one in the organization, 3 = some persons in the organization, 
and 5 = everyone in the organization) was used for each of the seven cIt clusters. 
this measure includes assimilation status from the standpoint of availability (non-
availability indicated by a scale score of 1 and level of availability by scale scores 
between 2 and 5). this approach has been used to measure assimilation status in It 
innovation research [36].
Utilization was measured by asking the respondents to indicate the extent to which 
a cIt is currently being used to support task-oriented group collaboration in their 
organization. a five-point scale semantically anchored at the extremes and midway 
(1 = never, 3 = occasionally, 5 = always) was deployed for each of the seven cIts. 
Once again, as in the case of cIt availability, this measure includes assimilation status 
from the standpoint of utilization.
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Decision‑making pattern in the organization was measured by using the six-item 
measure validated by Grover et al. [18]. these items focused on centralization or 
decentralization of major decisions involving capital budgets, new product/service 
introduction, entry into major new markets, pricing of major product lines, methods 
of personnel selection, and work methods to be used. a five-point scale semantically 
anchored at the extremes and midway (1 = very decentralized decisions, 3 = mixed, 
5 = very centralized decisions) was used for each item.
Degree of functional integration was also measured by using a five-item measure 
validated by Grover et al. [18]. these items focused on joint project development, 
application sharing, exchange of ideas, information sharing, and project initiations 
through joint interaction between departments. a five-point Likert-type scale (1 = 
strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree) was used 
for each item.
Promotion of collaboration was measured by using a four-item measure focusing 
on top management’s active promotion of intraorganization collaboration, promotion 
of interorganization collaboration, increasing use of virtual teams, and presence of 
a specific person in the organization with the responsibility to manage and promote 
collaboration. Because no previous valid measures were available for this variable, the 
items were formulated after a review of the literature and discussions with our pilot 
test participants. a five-point Likert-type scale (1 = strongly disagree, 2 = disagree, 
3 = neutral, 4 = agree, 5 = strongly agree) was used for each item.
Organization size was measured using number of employees in size categories (less 
than 100, 100–499, 500–999, 1,000–4,999, 5,000–10,000, and more than 10,000) and 
a similar approach was used for IT function size. Six categories of total number of 
It employees were identified (less than 10, 10–49, 50–99, 100–499, 500–1,000, and 
more than 1,000).
In addition to the above measures, we also collected data on perceived organiza-
tional benefits of the cIts included in this study. a list of five organizational benefits 
of technologies was identified from the groupware literature [13, 23, 33]. these in-
cluded increased effectiveness, increased efficiency, ability to work with large groups, 
increased user satisfaction, and increased equality of participation. In three regions, 
we used a binary measure (1 = yes, 0 = no) requiring respondents to check all the 
perceived benefits of cIts being used or those used in the past to support task-oriented 
collaboration. In the remaining two regions, we used a five-point Likert-type scale 
(strongly disagree to strongly agree) to measure perceived benefits of cIts. these 
changes were made to capture richer data in the later stages of the global study. For 
the purpose of this paper, we recoded the Likert scale to represent a binary measure. 
all respondents that indicated “disagreement” were coded as having a score of 0, all 
the respondents that indicated “agreement” with benefits were coded as having a score 
of 1, and all “neutral” responses were discarded. Other than the above variations in 
capturing perceived organizational benefits of cIts, the same survey instrument for 
the factors included in this research (barring translations) was used to collect data 
in each of the five study regions. Specific instructions were provided on the survey 
to consider the cIts only in the context of their support in task-oriented collabora-
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tion, as opposed to their generic use for communications. we also requested that the 
survey be forwarded to the appropriate key executive/manager, if the recipient of the 
message was not knowledgeable about It support for task-oriented collaboration. 
the survey instrument along with the measures of variables explored are shown in 
the appendix.
Data collection
Data collection for this research initiative was undertaken in five stages spanning a 
four-year period. In the first stage, data was collected in the united States in 2001 
from member organizations of SIM. at the time of the survey, approximately 1,500 
organizations were members of SIM. a web-based approach was used instead of 
mailing the instrument. an e-mail explaining the broad objective of the research and 
a link to the survey web site was sent to all members of SIM. a reminder e-mail was 
sent after 14 working days.
In the second stage, the study was extended to australia in 2002. a mailing list of 
the largest 1,000 organizations developed by australia’s Business Review Weekly was 
used to collect data in this stage. a target sample of 500 randomly selected organiza-
tions from the top 1,000 was used to collect data. the survey was addressed to the 
most senior It executive/manager in the organization. a brief cover letter and a post-
age-paid reply envelope were included in the package. two mailings were undertaken 
over a period of two to three months.
In the third stage, the study was extended to hong kong in 2002–3. the subjects 
of the study were the management information systems (MIS) directors of the larg-
est 420 organizations in hong kong. the names of these organizations, along with 
their MIS directors, were identified from Dun & Bradstreet Foreign Enterprises in 
hong kong (2002) and Dun & Bradstreet key Enterprise in hong kong (2002). two 
rounds of mailings were undertaken over a period of four to five months. again, the 
same English-language questionnaire was used because English is the official busi-
ness language in hong kong.
In the fourth stage, the study was extended to Norway in 2004. the survey instru-
ment was translated into Norwegian by a native researcher. the translated instrument 
was pilot tested in four organizations to ensure that the item measures were clearly 
interpreted by respondents. a random sample of 650 organizations was selected from 
the directory of the Norwegian computer Society and data were collected using a 
web survey.
Finally, in the fifth stage, the study was extended to Switzerland at the end of 2004. 
the instrument was translated into German by a native researcher. It was then back-
translated into English to check for consistency of the translation. the questionnaire 
was then sent to 1,161 members of the Information and communication technology in 
Switzerland. Swiss Information and communication technology is one of the promi-
nent federations of the information and communication technology of Switzerland. 
Based on the preference of the respondent in each organization, the questionnaire 
was either mailed or sent by e-mail. conducting the survey in the above five regions 
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provided an international perspective and, equally important, produced a thoroughly 
heterogeneous mix of organizations of various sizes, types, industries, and cultures.
response profile
we received 538 usable responses from organizations in all the five countries. the 
overall sample was represented by 119 organizations from the united States (22 
percent of total responses), 140 organizations from australia (26 percent), 85 organi-
zations from hong kong (16 percent), 75 organizations from Norway (14 percent), 
and 119 organizations from Switzerland (22 percent). the individual response rates 
by country varied considerably. In general, they were lower for web-based surveys 
than traditional mail surveys. to check for nonresponse bias, independent t-tests were 
performed on all multi-item measures between early and late respondents in each 
of the five regions. No significant differences were detected (p ≤ 0.05) in any of the 
regions expect for Norway, where significant differences were detected in functional 
integration between early and late respondents. Overall, we have sufficient evidence 
to believe that there were no nonresponse biases. Five hundred thirty-one respondents 
indicated their position/title. these were classified into top, middle, and lower tier. the 
classifications were coded by researchers who were responsible for data collection 
in their respective regions. In general, top-tier respondents included, among others, 
chief information officers, vice presidents, chief executive officers, chief operating 
officers, and presidents. General managers, knowledge officers, managers, directors, 
and so on were classified as middle-tier respondents. Supervisors, analysts, and so 
on were labeled as belonging to the lower tier. Management levels of the respondents 
are shown in table 1. about 38 percent of our overall respondents belonged to the 
top tier, almost 52 percent belonged to the middle tier, and only about 10 percent of 
our respondents belonged to the lower tier.
table 2 shows the number of employees in our sample across all the five regions. 
while the percentage of organization size categories varied in each region, overall 
about 39 percent of our responding organizations had fewer than 500 employees, 43 
percent of them had between 500 and 5,000 employees, and 18 percent had more 
than 5,000 employees.
table 3 shows the number of organizations and the percentage of all the organizations 
in each of the five regions that had assimilated cIts. the overall percentages indicate 
a wide variation in the assimilation patterns of individual cIts. at the top end, almost 
99 percent of the organizations in our sample had assimilated e-mail, 70 percent had 
assimilated teleconferencing, and 56 percent had assimilated videoconferencing. 
the reduction in overall assimilation of teleconferencing and videoconferencing can 
be attributed to their relatively low assimilation rates in Norway and Switzerland 
as compared to the other three regions. at the bottom end, only about 29 percent of 
organizations had assimilated electronic meeting systems in the five regions.
table 4 shows the perceived organizational benefits for the six cIts analyzed in 
this paper. In our study, respondents found that teleconferencing resulted in the most 
benefits. For every benefit mentioned, teleconferencing had the highest number of 
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respondents agreeing that it did indeed result in that benefit, averaging over 50 per-
cent across all benefits. Videoconferencing was second highest, averaging nearly 47 
percent. proprietary groupware followed with 40 percent, and data conferencing and 
web-based tools both had an average of about 33 percent agreement across all ben-
efits. Finally, for every benefit mentioned, electronic meeting systems had the lowest 
number of respondents agreeing that it resulted in the benefit, for an average of about 
25 percent. this may be one important reason that electronic meeting systems was 
least likely to be assimilated and used by the respondents in our study.
In summary, benefits were more likely to be reported for the older, more mature cIts 
(teleconferencing and videoconferencing) and less frequently for the newer technolo-
gies. this could be a result of user familiarity with, and mastery of, the older cIts. 
table 1. Management Level of respondents
 country
 united  hong
position States australia kong Norway Switzerland totals
Top tier 57  26 34 38 46 201
  (48) (18) (40) (52) (40) 
Middle tier 59  106 49 15 50 279
  (50) (76) (58) (21) (44) 
Lower tier 3  8 2 20 18 51
  (2) (6) (2) (27) (16) 
Totals 119 140 85 73 114 531
Note: percentages are shown in parentheses.
table 2. Organization Size of responding Organizations
 country
 united  hong
position States australia kong Norway Switzerland totals
Less than 100 15  11 4 34 55 119
  (13) (8) (5) (43) (46) 
100–499 16  20 14 19 24 93
  (13) (14) (17) (25) (20) 
500–999 14  31 23 10 8 86
  (12) (22) (27) (13) (7) 
1,000–4,999 35  59 25 10 16 145
  (29) (42) (30) (13) (13) 
5,000–10,000 7  10 10 1 2 30
  (6) (7) (12) (1) (2) 
10,000+ 32  9 8 1 14 64
 (27) (6) (9) (1) (12) 
Totals 119 140 84 75 119 537
Notes: percentages rounded to zero decimal. percentages are shown in parentheses.
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It may be that these cIts are seen to be less complex as well. It must, however, be 
noted that our study focused on organizational-level analysis. It is possible that some 
cIts are beneficial at the group-level standpoint (for example, electronic meeting 
systems), but when considered from an organization-level standpoint, their perceived 
benefits may be rather low.
Data analyses
aLL the Data were pooLeD toGether to aSSeSS the construct validity and reliability 
of our multi-item measures. availability and utilization scales for all the cIts were 
recoded from the original scales of 1–5 to 0–4. this was done for convenience so that 
a score of zero indicated no availability and utilization of the cIt under investiga-
tion and the remaining scores of 1 to 4 indicated a cIt that was available and being 
utilized to varying levels.
three separate principal component factor analyses were conducted on the pooled 
data to assess the validity of all the multi-item measures. the first factor analysis 
included all the multi-items measuring decision-making pattern, functional integra-
tion, and promotion of collaboration. the second principal component factor analysis 
included items measuring the availability of all the cIts, and the third included the 
items measuring utilization of all the cIts. results of the three principal component 
factor analyses are shown in table 5.
all except two of the six items measuring decision-making pattern loaded as ex-
pected. these two items (methods of personnel selection and work methods to be used) 
were dropped from any further analysis and the principal component with varimax 
rotation was re-run. the items loaded on the three factors as expected. Factors means 
were computed by averaging the item scores for four items measuring decision-mak-
ing pattern, five items measuring functional integration, and four items measuring 
promotion of collaboration.
results of the principal component factor analysis (with varimax rotation) on avail-
ability of all the seven cIts are also shown in table 5. the item measuring e-mail 
availability was excluded from any further analyses because it loaded separately. the 
other six cIts loaded on two separate factors. Items measuring availability of tele-
conferencing, videoconferencing, and data conferencing loaded on one factor and the 
remaining three cIts (web-based tools, proprietary groupware, and electronic meeting 
systems) loaded on the second factor. the two cIt cluster factors were labeled as 
availability of conferencing CITs and availability of groupware CITs, respectively. 
Scores of each of these factors were computed by aggregating the score on availability 
of each cIt in the factor.
as for utilization of cIts, a two-factor extraction resulted in the three items measuring 
utilization of teleconferencing, videoconferencing, and data conferencing loading on 
one factor and the utilization of web-based tools, proprietary groupware, and electronic 
meeting systems loading on the second factor. the two factors were labeled as utilization 
of conferencing CITs and utilization of groupware CITs. Scores for these factors were 
computed by aggregating the score on utilization of each cIt in the factor.
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the reliability of items measuring decision-making patterns, function integration, 
and collaboration of promotion was computed using cronbach’s alpha. table 6 shows 
the descriptive statistics of the study factors with the pooled data. Overall, mean avail-
ability of conferencing cIts is significantly higher than that for groupware cIts. this 
trend parallels that for utilization of conferencing and groupware cIts.
assimilation patterns of cIts
to assess the assimilation of conferencing and groupware cIts, we mapped the 
two cIt categories onto the It assimilation framework shown in Figure 1. For an 
organization to be mapped in the assimilation framework, the condition required a 
table 5. Factor analyses results
 Factor
Study factors loadings
Decision-making pattern (eigenvalue = 3.97)
 Capital budgeting 0.722
 New product/service introduction 0.834
 Entry into new markets 0.845
 Pricing of major product lines 0.807
Degree of functional integration (eigenvalue = 2.56)
 Joint product development 0.795
 Shared applications 0.806
 Exchange of ideas 0.596
 Information sharing 0.625
 Project initiations through joint interaction 0.729
Promotion of collaboration (eigenvalue = 1.27)
 Promotion of intraorganization collaboration 0.724
 Promotion of interorganization collaboration 0.717
 Increasing use of virtual teams 0.727
 Responsibility to manage and promote collaboration 0.641
Availability of conferencing CITs (eigenvalue = 2.71)
 Level of accessibility of audio/teleconferencing  0.858
 Level of accessibility of videoconferencing  0.833
 Level of accessibility of data conferencing  0.793
Availability of groupware CITs (eigenvalue = 1.01)
 Level of accessibility of Web-based tools 0.677
 Level of accessibility of proprietary groupware  0.721
 Level of accessibility of electronic meeting systems 0.664
Utilization of conferencing CITs (eigenvalue = 2.63)
 Level of use of audio/teleconferencing 0.880
 Level of use of videoconferencing  0.854
 Level of use of data conferencing 0.714
Utilization of groupware CITs (eigenvalue = 0.99)
 Level of use of Web-based tools  0.706
 Level of use of proprietary groupware 0.600
 Level of use of electronic meeting systems 0.708
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minimum score of 1 on both availability and utilization. For conferencing cIts, 337 
organizations had a score of 1 or greater for their availability and 303 organizations 
had a score of 1 or greater for their utilization. however, 289 organizations indicated 
a score of 1 or greater on both availability and utilization of conferencing cIts. the 
cutoff point for low-high availability of conferencing cIts was a score of 6 (the 
midpoint of the conferencing cIts ranged from 1 to 12). Similarly, the cutoff point 
between low- and high-utilization groups conferencing cIts resulted in a score of 5 
(although the possible range for utilization scores was 1–12, there were no scores of 
11 or 12). Figure 3a shows the pattern of assimilation (availability and utilization) 
of conferencing cIts using our framework. regional representation included 95 (33 
percent) organizations from the united States, 82 (28 percent) from australia, 57 (20 
percent) from hong kong, 32 (11 percent) from Norway, and only 23 (8 percent) 
from Switzerland. Overall, 154 (53 percent) of the organizations were mapped in the 
limited assimilation state, 40 (14 percent) in focused assimilation, 53 (18 percent) in 
pervasive assimilation, and 42 (15 percent) in the lagging assimilation state.
For groupware cIts, a similar mapping approach described for conferencing 
cIts was used. three hundred and one organizations had a score of 1 or greater for 
availability while 278 organizations had a score of 1 or greater for the utilization of 
groupware cIts. however, 263 organizations indicated a score of at least 1 on both 
availability and utilization. as in the previous case, the cutoff points for low- and 
high-availability groups was 6 and the low- and high-utilization groups was 5. Figure 
3b shows the pattern of assimilation (availability and utilization) of groupware cIts 
using our framework. regional representation included 76 (29 percent) organizations 
from the united States, 62 (24 percent) from australia, 44 (17 percent) from hong 
kong, 22 (8 percent) from Norway, and 59 (22 percent) from Switzerland. Overall, 
190 (72 percent) organizations were mapped in the limited assimilation state, 29 (11 
percent) in focused assimilation, 31 (12 percent) in pervasive assimilation, and only 
13 (5 percent) in the lagging assimilation state.
table 6. Descriptive Statistics
    Standard
Factors N range Mean deviation alpha
Decision-making  532 1–5 3.73 0.96 0.82
 pattern
Function integration 530 1–5 3.83 0.75 0.81
Promotion of  531 1–5 3.25 0.81 0.70
 collaboration
Adoption of  458 0–12 3.81 3.40
 conferencing CITs 
Adoption of  440 0–12 2.95 2.76
 groupware CITs
Utilization of  437 0–12 2.91 2.73
 conferencing CITs
Utilization of  412 0–12 2.49 2.42
 groupware CITs 
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Differences Between Nonadopting and Limited assimilation 
Organizations
Given their robustness to deviations from normal distributions, independent sample 
t-tests were deemed appropriate to explore any differences between organizations that 
had not adopted or had not assimilated conferencing and groupware cIts and those 
organizations where these cIts had been assimilated. For size-related factors, we used 
chi-square tests. the six size-related categories were aggregated to three categories 
Figure 3a. assimilation of conferencing cIts
Figure 3b. assimilation of Groupware cIts
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so as to avoid violations of minimum cell counts in chi-square tests. For organization 
size, the three new categories included smaller organizations (< 500 employees), 
midsized organizations (500–5,000 employees), and larger organizations (> 5,000 
employees). the three new categories for It function size included small It functions 
(< 50 employees), midsized It functions (50–500 employees), and large It functions 
(> 500 employees). as for organizations that had assimilated cIts, we selected only 
those in the limited assimilation state for our analysis. an assumption here is (at least 
for the conferencing and groupware cIts considered in this study) that It assimila-
tion typically proceeds from a state of nonassimilation to only limited assimilation 
rather than transitioning straight from a state of nonassimilation to focused, lagging, 
or pervasive assimilation.
tables 7 and 8 summarize the results of our analyses. For conferencing cIts, a total 
of 403 organizations were used in our analysis. two hundred and forty-nine (62 percent) 
of them had not assimilated any conferencing cIts while 154 (38 percent) had limited 
assimilation. Only size-related factors were found to be significantly different between 
the nonadopters and limited assimilators. a greater proportion of the larger organizations 
had acquired and deployed conferencing cIts than their smaller counterparts.
For groupware cIts, a total of 465 organizations were used in analyzing data. two 
hundred and seventy-five (59 percent) were nonadopters while 190 (41 percent) had 
table 7. Differences in Size Between Nonadopters and Limited assimilation
   pearson Significance
Size Na La chi-square (p <)
panel a: conferencing cIts
Organization
 Small 137 41 30.62 0.000
 Medium 86 85
 Large 26 27
IT function
 Small 188 78 26.77 0.000
 Medium 44 59
 Large 17 17
panel b: groupware cIts
Organization
 Small 127 65 19.72 0.000
 Medium 119 77
 Large 28 48
IT function
 Small 196 99 23.92 0.000
 Medium 61 56
 Large 17 35
Notes: Na = cIts not assimilated; La = limited assimilation segment.
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limited assimilation of groupware cIts. In addition to size-related factors, functional 
integration and promotion of collaboration were also found to be significantly different 
between nonadopters and limited assimilation organizations. Organizations that had 
limited assimilation of groupware cIts had significantly greater functional integration 
and higher promotion of collaboration than nonadopters.
Differences Between assimilation States
Because our focus is on the aggregate level of analysis, we conducted a one-way 
analysis of variance (aNOVa) between the four assimilation states using decision-
making pattern, functional integration, and promotion of collaboration as dependent 
variables. table 9 shows the means of factors in the four assimilation states for 
conferencing and groupware cIts, respectively. Significance levels as detected by 
aNOVa are also indicated.
In order to further explore differences between assimilation states, we performed 
independent sample t-tests and chi-square tests on five different assimilation state 
groupings. the t-tests were performed between various assimilation states to detect 
differences in decision-making pattern, function integration, and promotion of col-
laboration while the chi-square tests were deployed to detect differences in size-related 
factors. the summaries of our results are reported in table 10. the boldface figures 
indicate the ideally expected transition of cIts after they have made a transition from 
a state of nonadoption to limited assimilation. Overall, we found more significant 
differences between assimilation state groupings for conferencing cIts than for 
groupware cIts. Interestingly, size-related factors were not found to be significantly 
different when groupware cIt assimilation states were compared.
table 8. Differences Between Nonadopters and Limited assimilation of cIts
 Decision-
 making  Functional promotion
 pattern integration of collaboration
Conferencing CITs
 N 398 395 396
 Nonadopters 3.79 3.75 3.08
 Limited assimilation 3.71 3.81 3.20
 t-value –0.85 –0.76 –1.44
 p-value 0.40 0.44 0.15
Groupware CITs
 N 459 457 458
 Nonadopters 3.75 3.71 3.08
 Limited assimilation 3.69 3.89 3.33
 t-value 0.66 –2.55 –3.43
 p-value 0.51 0.01* 0.001**
* Significant at p < 0.05; ** significant at p < 0.005.
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Discussion
the primary oBjective oF thiS paper was to assess the aggregate assimilation patterns 
of cIts in five global regions and to explore the influence of selected organizational 
factors on the assimilation of these cIts. Based on It availability and utilization, a 
framework was developed to identify four cIt assimilation “end” or “transition” states. 
these included limited assimilation (low availability and low utilization), focused as-
similation (low availability and high utilization), lagging assimilation (high availability 
and low utilization), and pervasive assimilation (high availability and high utilization). 
the data collected from five global regions were mapped onto the assimilation frame-
work and the influence of selected organizational factors was explored between the 
various assimilation state groupings for conferencing and groupware cIts.
assimilation patterns of cIts
From the standpoint of conferencing cIts, the results of our aggregate-level analy-
ses indicate that a majority of the organizations in our global sample have limited 
table 9. Descriptive Statistics of Factors in assimilation States 
 assimilation states 
Factors Limited Focused pervasive Lagging
panel a: conferencing cIts
Decision-making pattern
 Mean 3.71 3.88 3.46 3.60
 Standard deviation 0.91 0.97 1.09 1.05
Functional integration*
 Mean 3.81 3.92 4.12 3.96
 Standard deviation 0.78 0.73 0.71 0.79
Promotion of collaboration***
 Mean 3.20 3.43 3.77 3.58
 Standard deviation 0.78 0.68 0.75 0.70
panel b: groupware cIts
Decision-making pattern
 Mean 3.69 3.52 3.97 3.51
 Standard deviation 0.99 0.98 0.83 0.79
Functional integration*
 Mean 3.88 4.15 4.17 4.08
 Standard deviation 0.69 0.70 0.75 0.83
Promotion of collaboration***
 Mean 3.33 3.60 3.84 3.38
 Standard deviation 0.78 0.75 0.79 0.97
* p < 0.10; *** p < 0.005.
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assimilation. pervasive assimilation of conferencing cIts is almost nonexistent in 
Norway and Switzerland. Overall, an almost equal proportion of organizations were 
classified in focused and lagging assimilation of conferencing cIts, but it is interest-
ing to note that there were no organizations from Norway or Switzerland that were 
classified in focused assimilation of conferencing cIts. Lack of high utilization of 
conferencing cIts (which is a necessary condition for a cIt to be classified in fo-
cused or pervasive states) can be attributed to relatively smaller organization sizes in 
Norway, for which the costs of using these cIts (especially videoconferencing) can 
be a significant barrier. It is also possible that conferencing tools in both Norway and 
Switzerland are less likely to be used for “task-oriented collaboration” (the focus of this 
study) than for “generic communications.” therefore, the overall use of conferencing 
tools may in fact be higher than that indicated by our survey.
as for the assimilation of groupware cIts, a high majority of the organizations in 
our sample (72 percent) had limited assimilation. Few organizations (5 percent) were 
classified in the lagging assimilation state. In fact, there were no organizations in hong 
kong that had lagging status. as a norm for most organizations in hong kong, It 
acquisition (over a certain budget) needs to be justified prior to purchase and evalu-
ated after its implementation. the department(s) making inappropriate acquisitions 
may be monitored, which subsequently may limit their It budget and spending in the 
future but at the same time promote high utilization once groupware cIts are made 
available organizationwide.
Factors related to assimilation of cIts
Most of our findings are consistent with the logically expected transition of cIt inno-
vations from a state of nonadoption or no assimilation to limited assimilation (tables 
7 and 8), and then from a state of limited assimilation to pervasive assimilation (see 
the fourth column in table 10). however, when cIts have limited assimilation and 
further assimilation deviates from the expected path (i.e., transitions from limited 
to focused and perhaps from focused to pervasive, or limited to lagging and then to 
pervasive), our results indicate that the influence of the study factors varies consider-
ably. we now turn to a discussion of factors influencing three transitions in the cIt 
assimilation process.
transition from Nonadoption to Limited assimilation
For conferencing cIts, only size-related factors are associated with a transition from a 
state of nonadoption to limited assimilation. a greater proportion of larger organizations 
and larger It functions are likely to assimilate conferencing cIts. two of the three 
conferencing cIts considered in our study (teleconferencing and videoconferencing) 
are mature cIts and have been around for decades. they both can be fairly costly, 
which explains why larger, resource-rich organizations are more likely to assimilate 
these cIts than smaller organizations. In addition to the issue of costs and resources, 
organizational size may also influence geographical dispersion of the organization. 
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Larger organizations are likely to be more dispersed than their smaller counterparts 
and therefore have more “establishments.” when the number of establishments is 
used as a surrogate for organization size, it has a positive impact on assimilation of 
technologies such as videoconferencing, intranets, extranets, and so on [3].
Surprisingly, for conferencing cIts, there were no differences in decision-making 
pattern, functional integration, and promotion of collaboration between nonadopters 
and organizations in the limited assimilation state. there are several possible explana-
tions for these findings. First, it is possible that organizations are making assimilation 
decisions in a consistent and structured manner regardless of locus of decision making. 
Second, most conferencing cIts are generally designed for basic communications, 
and data and information exchange. these activities are common to most businesses 
and therefore organizations may assimilate some general purpose conferencing cIts 
irrespective of their decision-making pattern, degree of functional integration, and 
the level of promotion of collaboration. third, it is possible that the transition from a 
state of nonadoption to limited assimilation may be driven by other external factors 
or by individual or user group preferences.
as for groupware cIts, in addition to size, limited assimilation organizations were 
also found to have significantly higher levels of functional integration and promotion 
of collaboration than nonadopters. Because most groupware cIts provide greater 
functionality for collaboration, it is not surprising that greater functional integration 
and higher level of promotion of collaboration may lead to assimilation of groupware 
cIts. there were no differences in decision-making pattern between nonadopters and 
organizations in the limited assimilation state. Once again, it appears that assimilation 
decisions for cIts are being made carefully and consistently irrespective of decision-
making patterns.
transition from Limited assimilation to pervasive assimilation
as for the differences between limited and pervasive assimilation states, the findings 
are again fairly consistent with logical transitions of innovations. Four of the five 
factors were found to be significantly different (as expected) for conferencing cIts. 
again, we found no significant differences in decision-making pattern between the two 
assimilation states. On the other hand, for groupware cIts, size-related factors were 
not found to be significantly different between the two states, suggesting that size may 
not have any significant influence on the progression of groupware cIts from limited 
to pervasive assimilation. this is somewhat surprising, especially when considering 
that larger organizations usually have greater resources that may allow them to support 
groupware cIts (i.e., web-based tools, proprietary groupware, and electronic meet-
ing systems). It must, however, be noted that the majority of the web-based tools are 
relatively inexpensive, fairly easy to acquire and maintain, and user friendly. we did 
find that more organizations in Norway and Switzerland had assimilated web-based 
tools than proprietary groupware and electronic meeting systems. perhaps this could 
explain the lack of differences in organization size between assimilation of groupware 
cIts. It is also possible that some groupware cIts included in this study may not 
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be supported by centralized It functions and may, in fact, have their own dedicated 
technical support staff that may not officially belong to the organization’s It func-
tion. this could very well explain why It function size does not have any influence 
on assimilation of groupware cIts.
an interesting finding was the significant difference in decision-making pattern be-
tween limited and pervasive assimilation states for groupware cIts. contrary to what 
was expected, organizations in the pervasive state had more centralized decision-mak-
ing patterns than those in the limited assimilation state. thus, decisions made by top 
executives (rather than more decentralized decisions at the lower level) may provide 
an impetus for organizations to make the transition from limited to pervasive states. 
case studies have shown that full-scale effective use of cIts requires coordinated 
and mandatory routines supported by top management [31]. this perspective is also 
consistent with the notion that once Its start to proliferate among organizational units, 
formal control mechanisms should be established by general management to guide 
and monitor their proliferation [1, 17].
transitions Deviating from Expected path
For conferencing cIts, there were no differences in functional integration between 
any of the group comparisons and decision-making pattern was different only between 
focused and pervasive states. however, promotion of collaboration was significantly 
different for three of the four group comparisons, suggesting that this factor has the 
most influence when cIt assimilations deviate from the expected path.
On the other hand, for groupware cIts, organizations in the pervasive assimilation 
state had a more centralized decision-making pattern than those in lagging and focused 
states. Once again, this points to our earlier argument of how control mechanisms for 
cIt assimilation need to be in place to transition from lagging and focused states to 
pervasive assimilation. as for functional integration and promotion of collaboration, 
significant positive differences were observed between limited and focused assimila-
tion states, suggesting that these factors may only influence a transition from a state 
of limited assimilation to focused assimilation. In summary, when cIt assimilations 
deviate from their expect path after they have achieved limited assimilation status, the 
journey to pervasiveness may well be influenced by factors other than those considered 
in this study. we do want to note here that these findings for groupware cIts should 
be interpreted with caution due to low group membership of focused, lagging, and 
pervasive assimilation states.
conclusions
our StuDy haS important impLicationS for practice and research. From the practitio-
ner standpoint, our results provide benchmarks to evaluate assimilation of cIts. Our 
framework clearly indicates that the assimilation process for cIts can result in several 
states. For the most part, cIts have limited assimilation, and they can also be available 
to few end-user groups and used frequently (focused assimilation) or they may be 
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widely available but used infrequently (lagging assimilation). In the most desirable of 
outcomes, cIts can be widely available and also frequently used, thereby becoming 
pervasive in organizational settings.
clearly there are significant differences in study factors between nonadopters and 
organizations that had limited assimilation of cIts. Larger organizations and larger It 
functions are more likely to assimilate conferencing and groupware cIts. however, 
in addition to size, assimilation of groupware cIts also requires greater functional 
integration and collaboration must be promoted and managed. Once cIts are assimi-
lated (typically to the limited state), there are several paths they can take and each of 
these options must be carefully evaluated.
a transition from limited to pervasive assimilation is a transformation change and 
will require tremendous effort. while size (along with functional integration and 
promotion of collaboration) may be critical for such efforts for the assimilation of 
conferencing cIts, organization and It function size may not be an issue for group-
ware cIt assimilation. rather, organizations must recognize the need to have higher 
levels of functional integration, they must aggressively promote collaboration, and 
assimilation decisions must be more centralized to better manage assimilations of 
groupware cIts.
a transition from limited to focused state may be a sign that cIts are becoming 
frequently utilized among isolated organizational end-user groups. when assimila-
tion of cIts is focused, executives need to evaluate the organizational usefulness of 
these cIts and accordingly assess their need for pervasiveness. while less-centralized 
decisions may facilitate assimilation of conferencing cIts from focused to pervasive-
ness, more centralized decisions may be needed to facilitate assimilation of groupware 
cIts from the focused to the pervasive state. It is also plausible that some cIts may 
only be useful for specific groups of end users. while promotion of collaboration can 
elevate conferencing cIts from focused to pervasiveness, it may have no influence 
on the assimilation of groupware cIts to the pervasive state. In such cases, attempts 
to make groupware cIts pervasive by promoting collaboration may result in wasted 
resources. a critical assessment of usefulness and appropriateness of cIt for organi-
zational pervasiveness is required before devising any strategies.
a transition from limited to lagging may be a result of aggressive promotion of 
conferencing cIts and a greater need to collaborate as organization size increases. 
while decision-making pattern may not influence assimilation of conferencing cIts 
from lagging to pervasiveness, for a temporary lag of groupware cIts, more centralized 
decisions to control and manage assimilation must be executed to make the transition 
to pervasiveness. If the lagging state persists, the situation demands special attention. 
under such conditions, fostering end-user awareness, education, and training could 
assist in elevating lagging cIts to pervasive assimilation.
From a research standpoint, this study informs about the state of assimilation of 
cIts at the organization level in five global regions. Despite the increased popu-
larity of It-enabled collaboration in modern organizations, our findings convey a 
conservative global picture. Only 53 organizations in our global responses from 
538 organizations had pervasive assimilation of conferencing cIts. this represents 
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a mere 9.8 percent of all the survey responses in five regions. Furthermore, only 
31 of the 538 organizations (i.e., only 5.8 percent) in five regions that responded to 
our survey had pervasive assimilation of groupware cIts. clearly, there is a great 
digital divide when considering regional assimilation of cIts, but our regions are 
all developed nations and we found it appropriate to explore aggregate assimilation 
profiles in all the five regions.
this study answers some important questions, but it leaves some unanswered. Our 
findings provide strong evidence of the low assimilation rate of conferencing and 
groupware cIts. although selected organizational factors are useful (for the most 
part) for explaining ideal cIt transitions (nonadoption or no assimilation to limited 
assimilation, and then from limited assimilation to pervasive assimilation), other 
categories of factors that influence diffusion of innovations need to be considered 
to explain transitions when It innovations deviate from the expected path. we also 
may have to turn to social psychological theories to explain the personal, social, 
and psychological reasons of why organizations reject pervasive cIt assimilation. 
to understand limited assimilation, we also need to investigate how cIts are used 
among the organizations in the pervasive category. what factors are influencing their 
organizationwide availability and frequent utilization? For what collaborative tasks are 
these cIts being assimilated? knowledge of the behaviors of pervasive assimilation 
organizations may help promote wider assimilation of cIts.
It is also possible that other cIts may be assimilating to a greater extent than those 
considered in our study. Given the “transient nature” of collaborative tools, new tech-
nologies present alternative channels for collaboration. For example, use of instant 
messaging is starting to become common for collaboration in the workplace. the in-
tegration of services within web-based tools also represents complicating factors here 
along with the recent “bundling” of collaboration functionality in standard software 
from Microsoft. therefore, rather than investigating specific cIts, future research 
efforts may need to be directed at “function-centric” approaches [22] to exploring It 
support for collaborative efforts.
Our study fills an important void in the literature, but we also recognize the limita-
tions of our research. First, a single informant from each organization was required 
to complete the survey. although we could argue that possible attempts were made to 
ensure that the respondent most knowledgeable about It support for collaboration in 
each organization was requested to complete our survey, single-informant responses to 
assess organization-level constructs can sometimes be problematic even though they 
have been popular in organization-level It innovation studies. however, the profile of 
our respondents (90 percent were top- and middle-tier executives/managers) does add 
credibility to our study. Second, our study captures specific assimilation states in the 
“global assimilation” of cIts with data collected over a period of four years. Because 
one could argue that innovation “lags” take place across regions, a more compressed 
data collection period might have provided a more accurate and realistic profile of 
assimilation patterns of cIts. however, despite these limitations, our research furthers 
our understanding of assimilation of cIts in selected global regions.
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appendix: Information technology Support for task-Oriented 
collaborative work
the purpoSe oF thiS internationaL Survey is to investigate the patterns of adoption and use 
of It to support task-oriented collaborative work. Our focus is on It used to support group 
collaboration in accomplishing a task synchronously or asynchronously at any place, as 
contrasted with generic use for communication and coordination. the survey contains 
three sections. you may not need to respond to all of the sections. your responses will be 
strictly confidential. Only aggregate results will be reported. completing the survey will 
take you about 10 minutes. you will be able to review a summary of the survey results 
on this web site when the analysis is completed. If you are not knowledgeable about It 
support for task-oriented group work in your organization, please forward the survey to 
the appropriate executive/key manager. 
representative collaborative technologies of concern for this survey are shown below.
Collaborative technologies Examples
E-mail pegasus mail, Microsoft Outlook, 
   hotmail, etc.
teleconferencing (two-way audio) NetMeeting, cu-SeeMe, etc.
Videoconferencing (two-way  NetMeeting, cu-SeeMe, etc.
 audio and video) 
Data conferencing (whiteboards,  NetMeeting, Evoke, webEx, etc.
 application sharing, data 
 presentations) 
web-based collaborative tools  EGroups, yahoo Groups, Open
 (intranets, listservs, newsgroups,  topics, etc.
 chat, message boards) 
proprietary groupware tools (with or  Lotus Notes, IBM workgroup, 
 without web browser interface)  IcL teamwarE Office, 
   Novell Groupwise, the Groove, etc.
Electronic meeting systems GroupSystems, Meetingworks, 
   teamFocus, VisionQuest, 
   Facilitate.com, etc.
Section 1
a. please provide the following general information: 
 1. your position/title: ____________________
 2. country of your organization: ____________________
 3. Number of employees in your organization:
  	Less than 100 
  	100–499 
  	500–999 
  	1,000–4,999 
  	5,000–10,000 
  	More than 10,000 
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 4. Number of It employees in your entire organization:
  	Less than 10 
  	10–49 
  	50–99 
  	100–499 
  	500–1,000 
  	More than 1,000 
 5. approximate annual total revenue of your entire organization:
  ____________________
 6. approximate annual IS/It budget of your entire organization:
  ____________________
B. using the scale below, please click the response that best describes the pattern of deci‑
sion making in your organization regarding:
 Very     Very
 decentralized    centralized
 decisions  Mixed  decisions 
1. capital budgeting 1 2 3 4 5
2. New product/service introduction 1 2 3 4 5
3. Entry into major new markets 1 2 3 4 5
4. pricing of major product lines 1 2 3 4 5
5. Methods of personnel selection 1 2 3 4 5
6. work methods to be used 1 2 3 4 5
c. using the scale below, please click the response that best describes your level of agree-
ment with statements about the degree of integration in your organization:
  Strongly    Strongly
  disagree Disagree Neutral agree agree
1. joint development of 
 projects occurs frequently 
 with other departments 1 2 3 4 5
2. applications are often 
 shared between departments 1 2 3 4 5
3. Exchange of ideas between 
 departments is encouraged 1 2 3 4 5
4. Information is often shared 
 between departments 1 2 3 4 5
5. projects are often initiated 
 through joint interaction 
 between departments 1 2 3 4 5
D. using the scale below, please click the response that best describes your level of agree-
ment with statements about the promotion of collaboration in your organization:
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  Strongly    Strongly
  disagree Disagree Neutral agree agree
1. top management actively 
 promotes intraorganizational 
 collaboration within your 
 organization 1 2 3 4 5
2. top management actively 
 promotes interorganizational 
 collaboration between your 
 organization and other 
 organizations 1 2 3 4 5
3. your organization is 
 increasingly using virtual 
 teams for collaboration 1 2 3 4 5
4. there is a specific person 
 in your organization with 
 the responsibility to manage 
 and promote collaboration 1 2 3 4 5
Section 2
a. use the scales below to indicate
•	 the	extent	to	which	the	technologies	listed are accessible and available to users for 
task-oriented group collaboration in your organization
•	 the	extent	 to	which	 they	are currently being used to support task-oriented group 
collaboration in your organization
•	 if	usage	has	been	discontinued,	please	indicate	the	year it was discontinued
accessible and available to:
    Some  
  No one  persons  Everyone
  in the   in the  in the
  organization  organization  organization
technology
 Stand-alone e-mail (pegasus 
  mail, Microsoft Outlook, 
  hotmail, etc.) 1 2 3 4 5
 teleconferencing (NetMeeting, 
  cu-SeeMe, etc.) 1 2 3 4 5
 Videoconferencing (NetMeeting, 
  cu-SeeMe, etc.) 1 2 3 4 5
 Data conferencing (NetMeeting, 
  Evoke, webEx, etc.) 1 2 3 4 5
 web-based groupware (EGroups, 
  yahoo Groups, Open topics, etc.) 1 2 3 4 5
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 proprietary Groupware (Lotus 
  Notes, IBM workgroup, 
  IcL teamwarE Office, 
  Novell Groupwise, etc.) 1 2 3 4 5
 Electronic meeting systems 
  (GroupSystems, teamFocus, 
  Meetingworks, 
  Facilitate.com, etc.) 1 2 3 4 5
Other technologies—please specify: ____________________
Level of use:
  Never  Occasionally  always
technology
 Stand-alone e-mail (pegasus mail, 
  Microsoft Outlook, hotmail, etc.) 1 2 3 4 5
 teleconferencing (NetMeeting, 
  cu-SeeMe, etc.) 1 2 3 4 5
 Videoconferencing (NetMeeting, 
  cu-SeeMe, etc.) 1 2 3 4 5
 Data conferencing (NetMeeting, 
  Evoke, webEx, etc.) 1 2 3 4 5
 web-based groupware (EGroups, 
  yahoo Groups, Open topics, etc.) 1 2 3 4 5
 proprietary Groupware (Lotus Notes, 
  IBM workgroup, IcL teamwarE 
  Office, Novell Groupwise, etc.) 1 2 3 4 5
 Electronic meeting systems 
  (GroupSystems, teamFocus, 
  Meetingworks, Facilitate.com, etc.) 1 2 3 4 5
Other technologies—please specify: ____________________
B. please check all the perceived benefits of the technologies currently used or used in 
the past in your organization to support task-oriented group collaboration (you can check 
more than one benefit for a technology):
    Increased
 Increased  Increased  user
 effectiveness  efficiency ability to satisfaction Increased
 of  of work with with equality
 collaboration/ collaboration/ larger collaboration/ of
 meetings meetings groups meetings participation
Stand-alone e-mail 	 	 	 	 
teleconferencing 	 	 	 	 
Videoconferencing 	 	 	 	 
Data conferencing 	 	 	 	 
web-based 
 groupware 	 	 	 	 
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proprietary 
 groupware 	 	 	 	 
Electronic meeting 
 systems 	 	 	 	 
Other technologies 
 as specified above 	 	 	 	 

